Community-based rehabilitative exercise programs might be an effective means to improve functional outcomes for hip-fracture patients. The purpose of this study was to evaluate the effectiveness of a community exercise program (CEP) for older adults recovering from hip fracture. Twenty-fi ve older adults (mean age 80.0 ± 6.0 years; 24 women; 71 ± 23 days post-hip fracture) participated in this pilot study (17 exercise, 8 control). The CEP involved functional stepping and lower extremity-strengthening exercises. Control participants received only standard outpatient therapy. Measures of functional mobility, balance confi dence, falls effi cacy, lower extremity strength, and daily physical activity were evaluated at baseline and at 16 weeks. Improvements for self-reported physical activity, mobility, balance, and knee-extensor strength were observed for the CEP group. This study demonstrated that a CEP is benefi cial for community-dwelling older adults post-hip fracture.
Hip fracture is associated with high rates of mortality and long-term morbidity (Magaziner et al., 1997) . In a recent Canadian study, the mortality rate among a group of community-dwelling older adults recovering from hip fracture was reported to be 21.6% (Papaioannou et al., 2000) , and of those who survive, many experience serious functional declines. Given the nature of the injury, the greatest functional decline is generally observed for mobility activities (transfers, walking, stair climbing; Jones, Miller, & Petrella, 2002) , which require considerably longer periods of recovery compared with other functional domains (upper extremity activities of daily living, cognition, depression; Magaziner et al., 2000) . In a prospective cohort study, Marottoli, Berkman, and Cooney (1992) reported that 63% of individuals with hip fracture could climb stairs independently before their injury and 41% could walk half a mile independently. At 6 months post-hip fracture, the ability to climb stairs and walk independently dropped to 8% and 6%, respectively, providing further evidence that mobility is severely compromised post-hip fracture. There is evidence that muscle weakness and poor balance predict mobility dependence (Rantanen et al., 2001 ), which itself is predictive of adverse health outcomes (Fox et al., 1998) . Thus, older hip-fracture patients recovering at home might improve functional independence through interventions that target balance and lower extremity muscle weakness.
In the province of Ontario, most community-dwelling hip-fracture patients who return home receive housekeeping, nursing, and therapy services for approximately 5 months (Wiktorowicz, Goeree, Papaioannou, Adachi, & Papadimitropoulos, 2001) . Home-based interventions administered to older hip-fracture patients over a 6-month period have been shown to be effective at increasing lower leg strength, balance, and gait quality compared with those receiving standard home-care therapy (Tinetti et al., 1997) . Under the current provincial health-services-funding model, however, both home therapy and housekeeping services are constrained by the amount of time and personnel resources allocated for these services (Jagal et al., 2002) , making home-supervised exercise interventions diffi cult to implement.
Previous investigations have promoted the merit of aggressive rehabilitation strategies both in the hospital (Baker, Evans, & Lee, 1991) and at home (Binder et al., 2005; Mangione, Craik, Tomlinson, & Palombaro, 2005; Resnick et al., 2005; Sherrington & Lord, 1997; Sherrington, Lord, & Herbert, 2004) . No study, however, has evaluated a community-based group exercise intervention that specifi cally targets older, community-dwelling adults recovering from hip fracture. Treadmill gait retraining (Baker et al.) during inpatient hospital rehabilitation and self-directed home-exercise programs for recovering hip-fracture patients living in the community (Sherrington & Lord) have led to improvements in gait and leg strength. In a subsequent study, Sherrington et al. reported that weightbearing exercises were best for improving balance and functional mobility in older hip-fracture patients. Hauer and colleagues (2001) successfully implemented an intensive resistance-and balance-exercise program to geriatric patients with a history of recurrent falls or who were recovering from hip fracture. Other exercise interventions include specifi c quadriceps-muscle strengthening using resistance training (Mitchell, Stott, Martin, & Grant, 2001 ) and neuromuscular stimulation (Lamb, Oldman, Morse, & Evans, 2002) . These studies provide not only evidence that functional exercise enhances recovery but also an indication of the necessary training components for a group-based community exercise program for older adults recovering from hip fracture.
Recent evidence suggests that older adults who regularly attend communitybased exercise programs can reduce future health-insurance costs through fewer hospital visits and shorter hospital stays (Ackermann et al., 2003) . The medicalcare costs associated with the treatment of hip fractures in older adults are very high (Wiktorowicz et al., 2001) , and, thus, rehabilitative interventions that improve functional outcomes while reducing health-care costs are of paramount importance. To our knowledge no study has yet addressed the effectiveness of a group-based community exercise program (i.e., exercise-instructor-supervised class delivered in the community under real-world conditions) as a means to provide effective and ongoing rehabilitation for older adults recovering from hip fracture. The purpose of this investigation was to implement a group-based community exercise program and evaluate its effect on improving the functional independence of communitydwelling older adults recovering from hip fracture.
Methods

Participants
Over a 24-month period, 62 hip-fracture patients were contacted while they were convalescing in a rehabilitation unit in a large teaching hospital. All patients met predetermined inclusion criteria: being ≥65 years of age, with good cognitive function (Mini Mental State Exam score ≥24), and residing and planning to return home after traditional inpatient rehabilitation. Patients were excluded if they were being treated for a serious medical condition (i.e., cancer, cardiovascular disorders, or stroke) or had received elective hip-replacement surgery. All participants were informed about the study and asked to provide written consent, in accordance with the guidelines established by the University of Western Ontarioʼs Review Board for Research Involving Human Subjects.
Only 27 of the eligible 62 patients (43%) consented to participate in the trial, so a before-and-after quasi-experimental design was used. The fi rst 17 consecutive patients who met the eligibility criteria and consented to participate were enrolled in the community exercise program (CEP). The next 10 consecutive patients acted as controls (CON) and received conventional home-care services. Early in the investigation 2 CON participants dropped out of the study. One moved away and the other transferred to a nursing home because of deteriorating health. Therefore, 17 CEP and 8 CON participants (mean age 80.0 ± 6.0 years, 24 women) completed the trial. All CON participants were given the opportunity to join the exercise program after the 16-week exercise-training period.
Outcome Measures
The baseline laboratory assessment required, on average, 120 min to complete and included both physician screening and laboratory testing. The subsequent assessment after the 16-week intervention period took approximately 75 min to complete. The baseline evaluations included performance tests and questionnaires to evaluate participantsʼ physical function and lower extremity strength and were completed only after they had indicated that they were ready to participate in the study, 74 ± 27 days postfracture. All assessment tools have been used extensively to evaluate clinical older adult populations. At baseline, age, body-mass index, number of self-reported health conditions, number of prescription medications used, mental status determined by the Mini Mental State Exam (MMSE; Folstein, Folstein, & McHugh, 1975) , surgical repair type, and gait aid used were established. Daily ambulatory activity habits were assessed using waist-worn pedometers (steps walked per day) and by self-report questionnaire. The functional-outcome measures evaluated at the two time points were self-paced walking speed, timed up-and-go, stair-climbing ability, balance, and balance confi dence. Lower extremity strength was measured as knee-extensor and hip-abductor strength. Both the baseline and the post-16-week assessments were conducted outside the intervention period so as not to infl uence the results.
Daily Physical and Ambulatory Activity. The Yale Physical Activity Survey (YPAS) was used to detect change in physical activity patterns (Dipietro, Caspersen, Ostfeld, & Nadel, 1993) . Participants were asked to estimate the time they spent doing specifi c activities over a 7-day period. In this study total activity time (hr/ week) was used as an index of potential physical activity lifestyle changes that might be associated with participation in a 16-week exercise intervention. An electronic pedometer (Yamax, Digi-Walker SW-200, Accusplit Inc., USA) was used to measure ambulatory behavior. Ten days before baseline and after the 16-week intervention, participants were visited at home, instructed on the proper use of a waist-worn pedometer, and asked to record their total steps per day in a simple calendar-like logbook. Two habituation days allowed the participants to become familiar with the pedometer and the recording procedures. The investigator telephoned each of the participants on the second habituation day to ensure that the pedometer was working appropriately and the self-reporting procedures were being followed correctly. All participants were asked to continue to engage in their regular daily activities and report any abnormal events that might have infl uenced their steps/day values (e.g. trips, social events, therapy) during the 7-day monitoring time frame. Both the YPAS and pedometer assessments were completed during the week before the participantʼs baseline assessment and during the week after they completed the 16-week intervention period.
Functional Mobility. Walking speed was determined using the self-paced walking protocol (Cunningham, Rechnitzer, & Donner, 1986) calculated from the total distance walked (80 m) divided by the total time (s). If required, participants used a personal gait aid to help them complete the test safely. The timed up-and-go (TUG) involves participants rising from a standard armchair (seat height 48 cm), walking a distance of 3 m, turning, and then returning to sit in the chair (Podsiadlo & Richardson 1991) . Participants were allowed to use their gait aid if necessary and were given one practice trial before performing the test. Stair-climbing ability was assessed using the self-paced stepping test (Petrella, Koval, Cunningham, & Paterson, 1998) . Participants were asked to ascend and descend two steps (each 20 cm in height) at a comfortable pace for a maximum of 20 cycles. Both the number of step cycles completed and the time (min) it took to fi nish the test were recorded (cycles/min). Participants were allowed to use either a handrail attached to the wall or their gait aid.
Balance and Balance Confidence. The Berg Balance Scale (BBS) was used to assess the participantsʼ ability to maintain balance while performing a series of 14 movements. Participants were scored between 0 (poor ability) and 4 (good ability), with total scores ranging from 0 to 56 (Berg, Wood-Dauphinee, Williams, & Gayton, 1989) . The functional-reach (FR) test aims to quantify the ability to make postural adjustments for forward reaching while standing. Scores are based on how far forward participants can reach while maintaining a fi xed base of support (Duncan, Weiner, Chandler, & Studenski, 1990) .
Because balance confi dence and falls effi cacy are important rehabilitative domains for hip-fracture patients (Petrella, Payne, Myers, Overend, & Chesworth, 2000) , the Activities-specifi c Balance Confi dence (ABC) scale (Powell & Myers 1995) and the Falls-Effi cacy Scale (FES; Tinetti, Richman, & Powell, 1990) were used. The ABC scale is considered a suitable measure of fall-related self-effi cacy for independent community-dwelling older adults (Myers et al., 1996) , whereas the FES has been previously used in more frail older adult populations (Tinetti & Powell, 1993) . The participants in this investigation were a group of communitydwelling older adults who were frail as a result of a recent hip fracture. Thus, both the ABC and FES assessment tools were used. The 16-item ABC scale is scored 0% (no confi dence) to 100% (complete confi dence), whereas the 10-item FES is scored from 1 (complete confi dence) to 10 (no confi dence). The mean score from the ABC scale is used as an overall indication of fall-related self-effi cacy, and the FES scores are summed to give a total score between 10 and 100. For comparison with the ABC scale, FES scores were reversed and underwent transformation using the method described by Powell and Myers. On both measurement scales, lower percentage scores indicated poor fall-related self-effi cacy (less confi dence) and higher percentage scores were associated with good fall-related self-effi cacy (more confi dence).
Lower Extremity Strength. Lower extremity muscle strength was measured for both the affected (fractured) and nonaffected legs using a Microfet® portable dynamometer (Hoggan Health Industries Inc., Draper, UT) and the belt-resisted method (Desrosiers, Prince, Rochette, & Raîche, 1998) . Participants completed one practice and two test trials, from which the mean maximal force was calculated (newtons [N] ). Each maximal voluntary isometric contraction was held for approximately 5 s, with 45 s of rest between contractions. Participants were encouraged to produce the greatest possible force during each trial. The mean muscle forces produced by the knee extensors (quadriceps femoris) and hip abductors (gluteus medius) were multiplied by their respective limb-segment lengths to give a measure of muscle torque (N · m).
Measurement of knee-extensor strength for the affected (KE a ) and nonaffected (KE n ) legs required the participants to sit in a fi rm, high-back chair with the hips at 90°. The lower leg was fl exed to 20° from full extension, and the dynamometer was placed approximately 3-4 cm above the ankle joint. A small towel was placed between the dynamometer and the leg for the participantʼs comfort. Isometric resistance was provided by a seat belt looped around the leg of the chair and over the back of the dynamometer. Hip-abductor strength for the affected (HA a ) and nonaffected (HA n ) legs was assessed with the dynamometer placed 5 cm above the knee, on the lateral side of the leg, which was then abducted to 30°, with resistance provided by a seat belt secured between the neutral leg and the dynamometer. Calculation of summed lower extremity (LE) strength involved the addition of the total (affected + nonaffected) limb strength for the knee extensors and hip abductors. LE summed strength = (KE a + KE n ) + (HA a + HA n ) Community Exercise Program. The CEP was held two times per week over 16 weeks, with each session lasting 45 min. All participants either did not drive or had had their driverʼs licenses temporarily suspended as a result of their surgical hip-fracture repair. Volunteer drivers were assigned to participants who were unable to fi nd transportation for themselves. The CEP was lead by an older adult, certifi ed fi tness instructor (noninvestigator). The format of the CEP included a 5-min warm-up period that included range-of-motion exercises for the upper and lower body; 10-25 min of continuous stepping exercise, which involved the participants ascending and descending a single step platform; 10-15 min of lower extremity strengthening exercises performed in a weight-bearing position; and a 5-to 10-min cool-down period that incorporated both range-of-motion and balance-training activities (Table 1) .
The stepping-exercise component required the use of standard Reebok STEP™ platforms (Reebok International Ltd., Ronks, PA). These steps have a large, nonslip platform area (34 cm × 97 cm) and are approximately 10.5 cm (4.1 in.) in height.
Step height was easily increased in 10.5-cm increments using pairs of platform risers. A wall-mounted safety railing was used for support during the initial stepping levels (Levels 1 and 2), but as the participants progressed to higher stepping levels they were encouraged to step without assistive support. Each stepping level was progressively more challenging: For Level 1, a single step platform was placed parallel to the wall and participants placed both hands on the railing for support; for Level 2 the single step platform was placed at a right angle to the wall and participants were progressed to holding the railing with one hand, fi ngertips, and eventually no hands; for Level 3 the step height was increased to 21 cm (8.2 in.; Step exercise 10-25 > 115
Level 1 Single step (10.5 cm), facing wall, two hands on railing Level 2 Single step, perpendicular to wall, single hand on railing one pair of risers + one platform) and participants were encouraged to step for a longer period of time; for Level 4 the step height was increased to 31.5 cm (12.3 in.; two pairs of risers + one platform) and the participants stepped up and over the platform, stepped down in a forward direction, then turned to repeat the step movement. Individual progression was ultimately self-directed. Participants were encouraged to progress to higher stepping levels and increase the duration of continuous stepping throughout the program by decreasing the number and duration of self-imposed rest breaks. Strengthening exercises were used to train muscle endurance. Participants commenced with one set of 5 repetitions and progressed to two sets of 10-15 repetitions. All strengthening exercises were performed in a standing position so that joint positions and muscle lengths were similar to those used for weight-bearing activities. Each repetition was performed slowly and with control. Ankle weights provided resistance for the three hip-strengthening exercises (hip fl exion, extension, abduction). Participants started with 1.5 lb (0.68 kg) per ankle and were encouraged to increase the weight to a maximum of 3.5 lb (1.59 kg) per ankle. Bilateral semi-leg squats were also performed using a standard armchair (seat height 48 cm). Participants slowly lowered their body weight into the chair without using their arms for support, and, if needed, pillows were used to increase the seat height. Without placing their full weight in the chair, participants were then required to slowly return to a neutral standing position.
Participantsʼ performances during the CEP were monitored and recorded by the peer instructor. The average performance scores (stepping time, stepping level, poststepping heart rate, and strength training) were calculated for the two exercise classes completed during Week 16.
Statistical Analysis
Statistical analysis was performed using SPSS for Windows version 10.0 (SPSS Inc., Chicago). Independent paired-samples t tests and chi-squared tests were used to compare baseline values between the CEP and CON groups. Squared-root transformations were used to improve the homogeneity of variance for the pedometer and YPAS values. Repeated-measures analysis of variance (ANOVA) was used to compare performance measures between groups. A pooled standard deviation was used to account for unequal group sizes. Effect size was calculated for both the functional and strength measures (ES = mean difference between groups/SD of the CON group). Treatment effect size was considered to be strong when greater than .80, moderate when .5-.79, and weak when .20-.49 (Portney & Watkins, 2000) . In the exercise group, Spearman rank-order correlations were calculated to assess whether there were relationships between the exercise performance variables (step level, stepping time, stepping heart rate, and attendance) and the fi nal outcome measures. Statistical signifi cance was set at p ≤ .05.
Results
Attendance for the biweekly CEP averaged 90.4% over the 16 weeks. Individual attendance rates ranged from 75% to 100%. All exercisers progressed (p = .01) to higher stepping levels, with 5 participants (29%) reaching Level 2, 8 participants (47%) moving up to Level 3, and 4 participants (24%) graduating to Level 4 by the end of the 16-week intervention. Between baseline and 16 weeks, heart rates averaged 124 ± 11.2 beats/min and participants increased their mean stepping time by 44%-during the fi nal week of the program participants completed an average of 16.8 ± 2.5 min (range 10-21) of continuous stepping as compared with Week 1, when they averaged 9.4 ± 3.3 min (range 5-15). During each class, participants used ankle weights (2.0 ± 0.6 lb, range 1.5-3.5) to perform two sets of 14 ± 1.5 repetitions of lower extremity strengthening exercises. Participants also completed an average of 10 ± 2.5 semi-leg squats using only their body weight for resistance. There were no reported injuries during the exercise program, but 4 participants could not progress past Level 2 because of arthritic knee pain.
Between-Groups Baseline Comparison
The CEP and CON groups were similar at baseline for age, body-mass index, number of self-reported medical conditions, number of physician-prescribed medications, mental status (MMSE), days post-hip fracture, surgical repair type, and use of gait aids (Table 2) . Also at baseline, there were no signifi cant differences between groups for the functional-outcome measures, isometric-strength scores, or self-reported physical activity (min/week). CEP participants, however, reported higher (t = 2.5; p = .02) baseline pedometer values (mean steps/day) than did those in the CON group (Table 3) . To accurately measure potential intervention effects on daily ambulatory behavior, the baseline values for each variable were used as covariates in the repeated-measures ANOVA design. 
Between-Groups Outcomes
During the 16-week intervention period there was a 38% increase (p = .008) in selfreported physical activity (min/week) for the CEP group compared with an 18% increase observed in the CON group. Ambulatory behavior (mean steps/day) also improved for both groups (CEP = 51%, CON = 33%), but there was no difference (p = .12) between groups over the 16 weeks. A strong effect size (ES = 2.9) was evident for steps/day values between the CEP and CON groups over the 16 weeks, suggesting that ambulatory behavior changes might have clinical relevance. Mobility signifi cantly improved over the 16 weeks for the CEP group compared with the CON group ( Table 4 ). The CEP group TUG times were 35% faster, whereas the CON group TUG times were 25% slower. A signifi cant between-groups difference was observed for BBS scores, with the CEP group having a 16% improvement in balance compared with a 6% improvement observed in the CON group (Table  4 ). The CEP group had a 29% improvement in walking speed compared with a 13% increase in the CON group (p = .08), but the between-groups effect size was weak (ES = 0.27). Similarly, stair-climbing ability improved by 40% in the CEP group compared with 28% in the CON group (ES = 0.42). There was no signifi cant change in FR scores for either group during the intervention period. Similarly, both ABC and FES scores were high at baseline (in the top quartile), and no statistical differences were observed between groups over the intervention period (Table 4) . The treatment effect sizes between groups for FR (ES = 0.36), ABC scale (ES = 0.44), and FES (ES = 0.10) were small.
The CEP group had a signifi cant improvement in overall summed lower extremity strength (27%) compared with the CON group (9%; Table 5 ). Torque values for both the KE a and KE n legs increased signifi cantly in the CEP group (31% and 21%, respectively) compared with the CON group (KE a 10%, KE n 3%). No signifi cant differences were observed between groups for hip-abductor strength in either the affected or nonaffected legs (Table 5) .
Within-Intervention-Group Comparisons
After the intervention, Spearman rank-order correlations (r s ) were used to compare ordinal and continuous variables within the CEP group. Stepping-exercise level and mean stepping time were positively associated with each other (r s = .63) but not with the other outcome variables. There were several signifi cant relationships between the outcome variables. Elevated pedometer counts (steps/day) were signifi cantly related to improved walking mobility (walking speed, r s = .64; TUG, r s = -.73) and better balance scores (BBS, r s = .76; FR, r s = .44). Faster walking speeds were associated with quicker TUG times (r s = -.76), improved balance scores (BBS, r s = .51; FR, r s = .53) and greater balance confi dence (ABC, r s = .45). A reduction in participantsʼ TUG time was related to improvements in BBS (r s = .72), FR (r s = .49), ABC scores (r s = .52), and recorded hip-abductor strengths for both the affected (r s = .42) and nonaffected (r s = .42) legs. Measurements of balance confi dence (ABC) and falls self-effi cacy (FES) were strongly associated (r s = .87) with each other, and both scales were moderately related (r s range = .44-.56) to walking speed, TUG, BBS, and pedometer steps/day values. Lower extremity strength measures were all strongly interrelated (r s range = .79-.85). In the affected 
Discussion
The results of this investigation suggest that participation in a 16-week CEP might increase physical activity levels and improve mobility, balance, and quadriceps strength of older adults recovering from hip fracture. The exercise group reported the program to be acceptable, which is evident from the high level of attendance. The exercise program was determined to be safe, with no medical incidents occurring during the intervention period. The CEP involved participants stepping up and down on height-adjustable step platforms, followed by lower extremity, weight-bearing strengthening exercises. It appears from these results that signifi cant improvements in the participantsʼ mobility, balance, and lower extremity strength can be generalized to participation in the exercise program. Correlation analysis revealed that the selection of progressively higher stepping levels was related to increased continuous stepping time. Furthermore, by Week 16, participants who exercised at the fourth stepping level were working 4.6 min (30%) longer than those stepping at Level 2. Also at Week 16, participants who exercised at Level 4 had greater percentage improvements in all outcome variables than those who remained at Level 2. This would suggest a training effect attributed to the progressive overload of increasing intensity (higher step height) and duration (longer periods of continuous stepping exercise).
Over the 16-week intervention period the CEP group increased minutes of self-reported physical activity (YPAS) compared with the control group. Resnick and colleagues (2005) reported that older women recovering from hip fracture engaged in similar levels of physical activity (approximately 1,604 min/wk) after participating in a 12-month home-exercise intervention as compared with those who completed the CEP. CEP participants reached this level, however, in only 4 months. A recent review of home-versus community-based exercise programs for older adults suggests that community-based exercise programs provide a superior training effect over home-based exercise programs, but long-term exercise adherence might be greater with home-based exercise (Ashworth, Chad, Harrison, Reeder, & Marshall, 2005) .
Similarly to YPAS scores, mean daily pedometer steps/day counts also increased in the CEP group compared with the CON group. There was no correlation, however, between the YPAS questionnaire and pedometer-measured values. It has been suggested that general ambulatory behavior (walking around the home, shopping, social outings, etc.) is often underreported on physical activity questionnaires as a result of poor recall bias and fl oor effects (Durante & Ainsworth, 1996) , and pedometers provide an objective and convenient means to quantify ambulatory behavior (Tudor-Locke & Myers, 2001) . In the present study, the YPAS was indicative of general physical activity, whereas the pedometer step counts represented ambulatory activity. Although the YPAS was able to determine signifi cant differences between groups, there was no statistical difference between groups for ambulatory activity, despite a strong effect size. This was likely a result of the sample size and differences between baseline values (steps/day).
Signifi cant improvements in mobility (faster TUG time), balance (BBS), kneeextensor strength (affected and nonaffected legs), and bilateral lower extremity strength were observed in the CEP compared with the CON group. These results are consistent with existing evidence (Baker et al. 1991; Hauer et al., 2001; Sherrington & Lord, 1997; Sherrington et al., 2004; Tinetti et al., 1997) that exercise interventions promote the restoration of physical function and independence in older adults post-hip fracture. Sherrington and Lord reported improved gait velocity and quadriceps strength after 1 month of daily stepping exercises performed at home. Tinetti and colleagues (1997) took a patient-specifi c approach in prescribing functional exercises for older adults recovering from hip fracture at home and observed improvements in balance, quadriceps strength, and quality of gait. The results of this study and others suggest that a variety of functional measures improve subsequent to an intervention that focuses on strengthening lower limb muscles and promoting ambulation. Therefore, future rehabilitation initiatives should consider the benefi ts that patients would receive from rehabilitation programs performed in a community center. The cost of the 16-week intervention (instructor + transportation + equipment) was $272 (CDN) per participant. Other exercise programs for hip-fracture patients have been estimated to cost between $722 (U.S.) per person for an 18-month education and high-intensity strength-training intervention (Ruchlin, Elkin, & Allegrante, 2001) to $3,100 (U.S.) per patient undergoing 6 months of functional home-based therapy (Tinetti et al., 1997) . This suggests that a CEP provides an inexpensive alternative to higher cost clinic-based and home-based rehabilitation programs.
This study provides some evidence that a CEP will benefi t older adults post-hip fracture. Nonetheless, the small sample size and lack of randomization make it diffi cult to generalize the results to a large population of older adults recovering from hip fracture. It is possible that part of the improvement in the CEP was the result of increased motivation or effort exhibited during the laboratory assessments. All outcome measures have previously been shown to be reliable and valid in other older clinical populations, including those recovering from hip fracture, and the values reported in this study are similar to those in other studies (Hauer et al., 2001; Sherrington & Lord, 1997; Sherrington et al., 2004) . Despite these limitations, this is the fi rst time to our knowledge that a group-based exercise program has been successfully delivered to recovering, older hip-fracture patients living in the community.
Conclusion
Recent reports state that a rapid recovery for fracture patients is essential to reduce the risk of future morbidity and mortality (Ontario Womenʼs Health Council, 2000) and that aggressive intervention strategies are necessary to ensure that levels of prefracture functional independence are reached (Michel et al., 2000) , particularly for those who were functionally independent before fracture. This study demonstrates the benefi ts of a functional (task-specifi c) group exercise program administered to community-dwelling older adults post-hip fracture. The results add to the growing body of literature supporting the feasibility of group-based exercise programs for geriatric populations (Hauer et al., 2001; Meuleman, Brechue, Kubilis, & Lowenthal, 2000) . The next logical step for future investigations would be to determine, through a randomized controlled trial, whether the exercise intervention will reduce overall mortality and morbidity and improve quality of life in those recovering from hip fracture. Investigators should also consider an extensive investigation of the potential health-care savings attributable to such exercise interventions.
